(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
27 July 2006 (27.07.2006) 




PCT 



(10) International Publication Number 

WO 2006/078519 A3 



(51) International Patent Classification: 
A61N 1/365 (2006.01) 

(21) International Application Number: 

PCIYUS2006/000963 

(22) International Filing Date: 12 January 2006 (12.01.2006) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

11/037,308 
1 i/037,723 
11/037,309 



18 January 2005 (18.01.2005) US 
18 January 2005 (18.01.2005) US 
18 January 2005 (1 8.0 1 .2005) US 



(71) Applicant (for all designated States except US): CAR- 
DIAC PACEMAKERS, INC [US/US]; 4100 Hamline 
Avenue North, St. Paul, Minnesota 55112-5798 (US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): PASTORE, Joseph, 
M. [US/US]; 9069 Cambridge Road, Woodbury, Min- 
nesota 55125 (US). SALO, Rodney, W. [US/US]; 136 7 1st 
Way N.c, Fridlcy, Minnesota 55432 (US). CARLSON, 
Gerrard, M. [US/US]; 11653 Nevada Lane, Champlin, 
Minnesota 55316 (US). KRAMER, Andrew, P. fUS/USl; 
418 South 6th Street, Stillwater, Minnesota 55082 (US). 
DING, Jiang [CN/US]; 1237 Countryview Circle, Maple- 
wood, Minnesota 55109 (US). YU, Yinghong [CN/US]; 
5953 Keithson Drive, Shoreview, Minnesota 55126 (US). 



(74) Agents: STEFFEY, Charles, E. et ah; Schwegman, Lund- 
berg, Woessner & Kluth, P. A., P.O. Box 2938, Minneapolis, 
Minnesota 55402 (US). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, B A, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, 
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FT, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT, 
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, 
GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

19 April 2007 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazelle. 



== (54) Title: CONTROL OF ELECTRICAL STIMULATION USING HEART RATE VARIABILITY 



TO 108 



3 

1— « 

IT) 
00 

o 

$5 

o 
n 

O 



SENSING 
QRCUIT 




HRV 
MEASUREMENT 
CIRCUIT 







228 



PULSE 
OUTPUT 
CIRCUIT 




STIMULATION 
CONTROL 
CIRCUIT 





(57) Abstract: A cardiac rhythm management system modulates the delivery of pacing and/or autonomic neuroslimulation pulses 
based on heart rate variability (HRV). An HRV parameter being a measure of the HRV is produced to indicate a patient's cardiac con- 
dition, based on which the delivery of pacing and/or autonomic neuro stimulation pulses is started, stopped, adjusted, or optimi7£d. 
In one embodiment, the HRV parameter is used to evaluate a plurality of parameter values for selecting an approximately optimal 
parameter value. In another embodiment, the HRV parameter is used to adjust a maximum tracking rate in an atrial tracking pacing 
mode. In another embodiment, the HRV parameter is used as a safety check to stop an electrical therapy when it is believed to be 
potentially harmful to continue the therapy. 
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